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4-^Luwj ^ *Lq jl*_^ (jj I j|^)l 131 <-" ^ ^ ia ^kjoi^) ^jjjLiLaj 4_^. jlll ^Ic. £3 j-oJl ^3 jA La (J£J (Jjj-aj 4 _iLoC- jA 

^j^xIla ^JjSM ‘AjUa .11 ^A j c 4 ^jl]l ^gJl -liilill A ->.1 l ha Aa IaC- j c 4 _^. ^111 ^J] $.^a»l]l 

^ic. <«Uj^U<a ^ (j ^ l^Jt3^) ^jj 3 4_*Ja3 c^lliA ^AlLa* 


Ij^A j AJj^C- (j-o Ua*<\l ijil Adjl^al j S^)3 ijlLaJl SJ^^. V .. I ^ > ^ ( ^^.LuiaII £3 jB i ^‘'A.'n ^ aII J^ jUi l 33*jj 


1 - Offset method : 

Measure : Li & l_2 
Instruments : Tapes 


JaJ^jullI Lfl joA j3 *■ 'J ‘ a CllliLoi^ ^JC> S^Uc* ^-A ^ 

CjIsIuiaII (jjtAj&l i t 'i\l ^Uii! Jajl^juj ^a j 



. iaaJi ciljaJI j Jjla .iUj) j 4LIL tgiajj 4ialj jUjV 4j 1 ftUjSj U JjjJaj t-xxi 4ijjla ^ j 
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Solution ! From coordinates of A & B 

L AM = / ( Li) 2 + ( L2) 2 

MAB = tan _1 — U — = Oab - C(am i S CXam 

L2 

E m = E a + L am Sin Gam 
N M = N a + L am Cos Gam 



Control Points : 
Unknown points : 



j JJC- -Lilli CjIjjI. 1^] ^aJJ <^111 j 4-a ji*-a -Llll ^A 


CjUjIa^VI A-a jlx-a aLIIj L^JaJj (jjJ^L (jC- 1 ^aJJ ^lll j Cjtjjl.li.VI 4-a jL-a JJC- -Lllj ^^A 


> 


_aJlj Cu\ a xi*i j 4 jlaj IaJUC. JaOjJal j 1 g Vwl <jl ^jlaluol ^^jll A Lilli ^^A 


Accessible point : 
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: j 'ljA\ ^ 4ijjia 

M j CjUI^VI 7 ^^ AllSVllit A Wq i\l j t A 8k B L<A j CIAjjI^^VI ^ JaLaj Ijj.a] 

ji ^ ** •* 

£-a ^Jalij (j po AjiisVI AiLoi-all (jujq'i t L 1 ^^A AiLm-oll *4 a j A & B (j^ (Jj^-al^l! JaaJl Aj J M AJafij Aic. Jaj^illj l Vg'i -2 

^.Ic. ^iiLa ^la l^al] (jfLaj A &. B & M Jalaj di^iill u' ^ i |_ 2 (_ 5 ^ AiLai-all &4 a q j A AJaaj ^i] ^iiaVI £-a 

. -^>^4 44- J Igalj Jj^a jll l> 

Ia (JjLoiI! (jojl jil! ^ (j^ajjxlil! Jaia ^qy'na L a^LuiaI! <JLacJ ^ 1 ng'nl uj^ L 1 & L 2 (jja*!: -3 



J-JC. d)LuAja]| ^UlL J Jajl^jud ^Ia^JjujLj ^aJJ IgiV <4 jjuj ^J^lall e^A A3J* 

^jjjLiall g-l ^ >■ ^jJal^)Vl ^3 V] ~ ^A*n t '*i N/ t AiLa.} 

. O-^J Wr? jV O^J^' t>^ L^ jjjj V 

L_^ilj J j-j^a jll jZaj d Accessible JaL_aill j£ jj_£j <jl s^ 3 * 

. s j^Vl j 


2- Polar method : 

► Measure : L & 9 

Instruments : Theodolite & EDM 


► Solution 

► MAB = C(ab 
m E M = E A ' 
.*. N M = N A 


EDM 



From coordinates of A & B 

■ Gam I ^ Gam 

■ L am Sin Gam 


+ L am Cos Gam 


Forward path 


Reflected path 



■ J j J J! ^ 

. yjjll (j-US Theodolite j < JljlaVl oi^EDMfhaaJ 


-LL2k 




B 


Theodolite 




^ T A Ajasill J 4 A & B LoA j (jjjji Jataj Uj^I - \ 

. M Aiaii <^A j 

Gam <— aij ^jvi (Jjju j M <iaij jig_aJL ajl jj j a AJaij Aic-Theodolite JL L_aij-2 

Gab j B c. 

Reflector ^>£1*11 ^aj M AJaij jl^aJU aJ±ji j A 4_ksj ^ EDM JU <. «Vi -3 

Ja&B ^ q XXi A*sl m<a\l (jLaC-1 \ ng Vi I 4 L AM AILoxaH \ g lx> j 

. AAiaii Ua ^a j Sj^Vl U^c. Cxml Accessible JiVl Jc. s^l j Control point Ajaii tSlUi jjlj j! ij>j* 

(jjj^Lai-a (jj jlgja. al^kjjuoV L>°^i AjIIc- j AJlc. IgjBd j Aiiiill Aju^juo adA 


Usage of EDM 


6 


► 

► 

► 

► 

► 

► 

► 

► 


3- Ties method : 

Measure : Li & L2 

Instruments : EDM . ^ Reflector 

Solution : 

Using cosine rule 

2 2 2 

L2 = Li + L AB - 2Ll L AB COS 0 9 

MAB = Qab - Gam 

E m = E a + L am Sin Qam 
N m = N a + L am Cos Gam 



. EDM qAA l*ja j 

j Li & L2 J* J 


EDM 


Reflector 
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; jSjaSI ^ AJLjla 

. M Aiij aSIUI! <Liil j t A & B Ui j cAjjI^VI ^ iUj UpJ -1 

B 4_kkj .lie. jlg_aJL (. flVi t Ll AiLaiAl! juu j R6fl6Ct0r lAAic. Clujja jjfli (^ill j M 4_kkj jlgjaJU 4jLjj J A 4_iakj Ajc> EDM _1U c_fl£j-2 

L2 AiLaiJ! juu j Reflector lA-iic. t"nu uj% <_ 5 ^l j M 4_kkj ^ c. 4JLjj j 

^Cosine rule iiuL dili^l 3^ djLi]| Jl jlal 4ij*-* 4 _l* j1*_aj j t Ll & L2 c-iLo^ £2^4 jut! c> uVl -3 

lA jjjui ^^lll AojI > joa > \\ diljkaJl 

l ^ (_j^ Ajc> £**< i A & B j ill 3^ Aic> jjT^Li^.1 LLaI jl Ajjj^kll oAA C_ 

4- Intersection method : 


JJJO 


JjJ 

* 


Measure : 0i & @2. 
Instruments : Theodolite 
Solution : 

01 = MAB =C(ab - Gam Gam 

Using sine rule : 

L ab Lam 


. Theodolite jl^. ^hVu J jjjjjl jll (jaUa j 

01 & 02 jJJJjl jll 4_La ^a! I Q JajkAll L_fll^iAl ^_j_ul_iai (AUa j 


M 


Sin (3 Sin 02 


* Lam 


.% E m = E a + L am Sin Gam 
••. N m = N a + L am Cos Gam 
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; ^ Aijjia 

M A ‘i j CjIjjI> 1^,VI A ^ ^ AiiMl! A Jakjll ^ t A &. B LaA j CjIjjI> 1^,VI <j^l .La Jalaj Cj^Ij Ijjd -*] 

Qab j B aJo^j ^-ic. A^,^j Gam c_ bl^) ^jVI o^a-j jM a A q ‘i ^ic. J)1 g ^ IL j A^,^j jA a J-aAi -lic-Theodolite dlj c VVi-2 

3BM— * jM A JoVi\l A^. ^jQbA jA AJakill A^A j B ^ ^ g cJilj ^aJt 01 Ajjljll (J^-^ 

. 02^j' jJ' jjal j-« j 

Ia^3 (JjLuII (jjjl jdl ^ ^paJ^xdl Aaq £jj j-alU A^Lmdl c> 4^1 -3 


. 4^aKj yddtj j A & B (j n^Vil l ^ Theodolite dL jd!^l liad pi ALjidl L_nsu* 

1*1^1 j i*di Jj^ jli jLoi V g?i Inaccessible point uj^ J c> Unknown point Jl pU ^jld! »:* 

Ajilc. LgjSJ A^j^Jal) g^A J La£ 4 54a d^* ^5^ 


Failure case : 


ILL case : 



AB ^ 1^1 £iij <■.“ n*\ oA" JaJl liA j 


M 


B 



01 or0i cda IS) ciilS j cA & Bc>^J Mjj^d 




150 4jj' ji' Cj^I j IS) jl 30 o& 


B 


► 5- Resection method : 

► Measure : a & b 

► Instruments : Theodolite 

► Solution : 

ABOM = a + b + 02 + CBA = 360 (( 360 * » •> * j 3^* )) 

0i + 02 = 360 - ( a + b + CBA ) = K1 (7) 




In aABM 


L BM 
Sin 0i 


In aBCM 


L BM 
Sin 02 

From@&(g) 


L AB 

Sin a 

L BC 

Sin b 


L BM = 


.% L BM = 


L ABSin 0i 
Sin a 


Sin 0i = 


L ABSin 0i 
Sin a 

L bc Sin 02 
Sin b 


L bc Sin a 
Lab Sin b 


© 

© 


B 



Sin 0i = 


Sin 0i = K2 Sin 0i 


© 


L bc Sin 02 
Sin b 
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From (T) apply in (g) 

02 = K1 -0i 

Sin 6i = K2 Sin ( Ki -9i ) 

••• Sin 0i = K2 Sin KI Cos 0i - K2 Cos Kl Sin 0i 
Sin 0i + K2 Cos KI Sin 0i = K2 Sin KI Cos 0i 
••• Sin 0i ( 1 + K2 Cos KI ) = K2 Sin Kl Cos 0i 


Tan 0i = 


K2 Sin Kl 


1 + K2 Cos Kl 


3 * j Gma & Gmb & Gmc Cjlil A & 



: ^ iiiiU! 4JLjla 

B 8k C t Ig-aTheodolitern/n jM a Wqlll - “] 

. Q & b u-Ajj' 


(_3— jUjJI diLuVl (jAilaH JaaS J^l is* A^LuiaII <JLacJ 3-0 \ ngTil 3 j^ “2 

. ^ ls ^ cb^' c £4 V c$' Inaccessible uj^ i> Control point ( A & B & C ) j^* 


Failure case : 
if Kl = 180° 


„ tj jjb JSJ1I 0’ IS* j 180 ! ^ c - 0J-C-" 01 + 02 O' j 



